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DIGEST 


This  project  w  conducted  to  determine  the  effectiveness 
Achieved,  the  effort  required,  end  the  dose  received  by  personnel  in 
the  use  of  simple  decontamination  procedures  for  the  radiological 
recovery  of  residential  areaaf^  r-*  A  • 

A  series  of  tests  was  conducted  an  small  test  plots  at  Camp 
McCoy,  Wisconsin,  with  radioactive  fallout  simulant.  Simple  decon¬ 
tamination  techniques  employing  household  and  garden  tools  were  used. 
In  addition,  the  radiological  recovery  of  a  small  residence  and 
surrounding  lawn  was  effected. 

The  following  conclusions  are  based  on  the  experimental 

results : 


( l\  Simple  decontamination  methods  such  as  sweeping,  vacuum 
cleaning,  and  garden  homing  are  effective  when  applied  to  roofs  and 
paved  areas,  llnce  these  methods  have  relatively  slow  application 
rates,  thei.  employment  will  be  limited  by  operator  dose. 

^2)  Surface  removal  is  the  only  effective  simple  method 
applicable  to  soil.  Work  rates  are  very  low  and  will  vary  according 
to  the  soil  condition;  however,  plowing  with  a  garden  tractor  is 
applicable  to  adjacent  areas  or  buffer  tones. 

( 3^  Effective  radiological  recovery  of  a  small  residence 
and  lawn  can  be  accomplished  In  a  heavy  fallout  area,  2000  r/hr  at 
H+l  hr,  after  a  two-week  waiting  period.  A  one-man  decontamination 
crew  would  receive  a  dose  of  approximately  25  r. 

r> 


HI  LIT  Ay.'  APPLICATION 


The  information  developed  in  this  report  is  applicable  to 
many  military  installation  areas,  in  the  event  of  a  shortage  of  heavy 
equipment,  the  only  alternative  would  be  to  employ  simple  decontamina¬ 
tion  methods,  using  generally  available  equipment. 
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SIMPLE  MCOHTAHIHATIOI  OP  RSSUSWnAL  AREAS 
McCOT  in 


I.  ORBOPUCTIOI. 

A-  Objective. 

The  objective  of  this  project  w  to  determlae  the  effective¬ 
ness  achieved,  the  effort  required,  and  the  doae  received  by  personnel 
la  the  use  of  slaple  decontamination  procedures  for  the  radiological 
recovery  of  residential  areas. 

B.  Justification  and  Reaulreacnta. 

Available  technical  annuals,  such  as  TM  3-2251,  present 
methods  and  data  necessary  for  pi  seeing  decontamination  operations  in 
built-up  areas;  bovever,  such  planning  Is  largely  based  on  the  use  of 
heavy  coast  ruction  equipment,  maintenance  or  fire  fighting  apparatus. 

If  such  equipment  is  net  available,  or  If  the  meter  supply  Is  limited, 
the  only  alternative  may  be  la  the  Individual  employment  of  simple 
decontamination  methods  using  generally  available  tools  such  as  brooms, 
shovels,  hoses,  vacuum  cleaners,  and  jstrden-type  equipment. 

C.  Historical  iU/»irp-ound. 

Although  radiological  decontamination  ha*  been  Intensively 
Investigated  during  the  paat  decade  by  many  agencies,  little  effort 
baa  been  expended  in  evaluating  slaple  methods.  Rather,  the  emphasis 
has  bees  on  evaluating  high -out  put  or  rapid  methods  la  order  to  keep 
operator  doses  at  a  minimum.  Simple  methods  have  been  utilized  only 
as  an  adjunct  to  mechanized  operations  where  obstructions  caused  heavy 
equipment  to  miss  small  areas  or  where  areas  were  so  small  that  power 
equipment  could  not  be  operated. 

II.  OPERATIONAL  PROCEDURES  AND  FACIUTIK3. 

A.  Operational  Plan. 

A  series  of  decontamination  trials  (see  table  1 )  was  planned 
to  be  conducted  at  the  Camp  McCoy,  Wisconsin,  test  site,  which  had  been 
utilized  for  cold-weather  decontamination  tests.  A  description  of  the 
Camp  McCoy  test  site  is  presented  In  references  2  and  3.  Bach  decon¬ 
tamination  trial  was  planned  to  be  conducted  on  a  nominal  20-  by  100- 
foot  area.  In  some  cases  the  ares  size  was  modified  to  use  available 
surfaces,  or  smaller  areas  were  used  for  slow  work-rate  techniques  to 
keep  doses  within  limits. 
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DEC OHTAMIKATI OK  TOIALS  CONDUCTED 


Type  of  surface  contaminated 

Method  of  decontamination 

Sandy  loam  -  grass 

Garden  rototill 

Garden  plow 

Shovel  scrape 

Spade  (turn  over) 

Vacuum  clean 

Rotary  mow, 
conventional 

Rotary  mow,  Toro 

Strip  shingle  roof 

Corn  broom  sweep 

Street  broom 
sweep 

Vacuum  clean 

Garden  hose, 

S  psi 

Garden  hose, 

35  psi 

Macadam  pavement 

Corn  broom  sweep 

Street  broom  sweep 

Street  broom  sweep 
(in  effort  stages) 

Vacuum  clean 

Garden  hose,  35  psi 

Concrete  pavement 

Corn  broom  sweep 

Street  broom  sweep 

Vacuum  clean 

Garden  hose,  35  psi 

Asphalt  pavement 

Corn  broom  sweep 

Street  broom  sweep 

Vacuum  cl  cam 

Garden  hose,  8  psi 
and  35  psi 

Garden  hose,  (35  psi 
in  effort  stages) 

“1 


Za  addition,  a  Mall  residential  structure  and  l/2  acre  of 
surrounding  lavn  were  contaalaatcd  In  order  to  obtain  logistic  data 
on  the  Integrated  decontaalnatlon  of  this  area  by  staple  Beans. 

Operations  Included  preparing  a  radioactive  fallout  slmu- 
lant,  spreading  the  sleulant  on  teat  surfaces,  performing  decon¬ 
tamination  trials,  and  disposing  of  the  radioactive  vaate. 

B.  fallout  Slmulait. 

The  fallout  slnulant  employed  was  150u  to  300d  saooth  sandr 
tagged  with  lanthanum  -140  at  a  specific  activity  of  20t*c/ga,  and 
spzead  at  a  Bass  level  of  ga/sq  ft.  This  Is  the  seae  simulant  as 
used  previously  at  Caap  McCoy  for  the  cold-weather  decontaalnatlon 
studies.  *  References  2  and  3  contain  detailed  discussions  on  the 
choice  of  pareaetere  and  on  the  production  of  this  fallout  simulant. 

In  this  project  spreading  the  slaulant  on  test  surfaces  was  done  with 
Scott  lawn  spreaders  (see  figure  1). 

C.  Bgulpnent  and  Decontaalnatlon  Operations  -  Test  Piets. 

The  following  tools  and  power  equljaeot  were  used  in  the 
various  decontaalnatlon  testa: 

1.  Street  Broom 

The  street  broom  was  made  of  fiber  brlatles  attached  to  a 
wooden  hack  and  had  a  handle  approximately  5  feet  long  (aee  figure  2a). 
Two  or  more  men  usually  worked  together  ao  that  aa  one  person  swept, 
another  could  hold  a  shovel  or  scoop  for  the  sand  to  be  brushed  Into 
and  reaoved. 


2.  Corn  Broom 

The  corn  broom  used  was  the  standard  model  usually  found 
In  the  hcae  (see  figure  2b).  Decontamination  waa  accomplished  by 
sweeping  vltb  the  broora  and  picking  up  the  piles  of  sand  and  dust 
which  resulted. 

3*  Vacuum  Cleaner 

The  vacuum  cleaner  was  a  Spencer  Model  P-136,  large  Class  A, 
l_l/2  hp,  with  two  sections  of  hose  totaling  approximately  30  feet 
(see  figure  2c).  A  section  of  pipe  was  fastened  onto  the  nozzle  end 
of  the  hose  as  a  handle  for  the  benefit  of  the  operator.  Several 
nozzles  were  tested,  but  one  having  soft -rubber  padding  cemented  to 
Its  edges  was  found  to  be  most,  effective.  The  rubber,  when  resting 
on  the  surface  to  be  cleaned,  created  an  Intense  vacuum.  Because  the 
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container  os  the  vacuum  clearer  becaae  radioactive  very  quickly.  It 
m  necessary  to  stay  as  far  as  possible  froa  the  tank  to  prevent 
radiation  exposure.  Sand  collected  in  the  tank  was  deposited  in  a 
natal  can  for  storage  until  the  radioactivity  decayed  to  a  level  low 
enough  for  it  to  be  disposed  of  'a  the  nor.ju  Banner. 

k.  Garden  Hose 

Water  hoeing  was  accomplished  with  a  standard  5/6-1  nch- 
diaaster  hose  of  yO-toot  sections  coupled  together  (e^e  figure  2d). 

A  water  aeter  was  Inserted  is  the  line  near  the  nozzle  ao  that  the 
aaount  of  water  in  1  on*  could  be  aeasured.  At  this  saae  location 
a  tapped  fitting  permitted  a  pressure  gauge  to  be  installed.  The 
nozzle  itself  was  a  slrtple,  brass,  garden-hose  nozzle  that  could  be 
adjusted  to  provide  fine,  confae,  or  controlled  sprays  on  the  surface 
\o  be  washed. 

5.  Standard  Lawn  Mower 

The  standard  lswr  newer  used  (see  figure  2c)  was  a;  Zephyr 
Model  22  with  a  bag  attached  to  catch  clippings  froa  the  lawn.  Wien 
the  beg  contained  enough  clippings  to  require  that  it  be  eagptled, 
the  clippings  were  dumped  into  a  netal  can  to  be  carried  away.  To 
provide  the  aoat  vacuuming  action,  the  lawn  sower  was  operated  at 
high  speeds  during  decontamination  procedures. 

6.  Toro  Lawn  Mower 

The  Toro  lawn  aower  (see  figure  2f )  was  operated  in  the 
same  maimer  ee  the  standard  lawn  newer.  The  main  difference  between 
the  two  was  the  greater  suction  created  by  the  Toro. 


7-  Rot  an  Tiller 

The  rotary  tiller  (Hahn  r-cllpse)  was  an  ordinary  garden 
model  of  the  type  normally  used  by  a  home  owner  to  plow  snail  gardens 
(figure  2g).  It  was  allowed  to  dig  into  the  soil  to  depths  from  5  to 
10  Inches;  thus,  the  fallout  simulant  was  not  removed  but  was  dis¬ 
placed  by  being  plowed  under  (figure  3). 

8.  Garden  Flow 

The  garden  plow  (figure  2h)  was  a  model  with  a  sold  board 
plow  and  a  turf  cutter  attached.  The  plow  turned  the  earth  in  folds 
(see  figure  4a)  so  that  the  grass  and  turf  were  completely  turned 
under  (figure  4b). 


9«  Shovel 

Two  method*  of  shoveling  were  explored.  The  firet  involved 
removal  of  the  turf,  that  la,  the  grass  and  about  3  lnchea  of  the 
earth;  the  turf  waa  then  placed  Into  a  wheelbarrow  (aee  figure  3)  and 
dumped  off  to  the  aide  of  che  plot.  For  the  other  method,  the  ahovel 
waa  put  to  lta  full  depth  into  the  earth,  and  the  pad  of  earth  waa 
picked  up  and  turned  over  (aee  figure  6). 

Decontamination  operation*  on  horizontal  aurfacea  were 
conducted  by  making  traveralng  passes  from  end-to-end  of  the  teat 
areaa  (figure*  7  and  8).  In  the  caae8  where  aveeplng  and  hoeing 
operation*  produced  ridge*  of  removed  material*  (fallout-plua- 
looee-eurface  material),  auch  ridgea  were  ehoveled  into  GI  cane 
when  the  maaa  of  material  became  noticeably  more  difficult  to  move 
forward.  The  material  from  aoil-aurface  atripplng  operation*  waa 
ahoveled  Into  wheelbarrow*  and  piled  at  leaat  30  yards  from  the 
teat  area.  Decontamination  operation*  on  roof*  were  conducted  frcm 
rldge-to-eave  by  moving  longitudinally  along  the  roof  (aee  figure  9)* 

Data  waa  obtained  on  maaa  depoait  level.,  required  effort, 
operator  dose  rates.  Initial  and  final  radiation  levels,  and  water 
consumption,  where  applicable. 

D.  Radiological  Instrument*  and  Survey  Procedures  -  Teat  Plota. 

The  same  portable  scanning  apparatus  that  was  used  In  the 
cold-weather  decontamination  study*,  waa  uaed  on  all  horizontal  sur¬ 
face*.  Thia  was  a  wheeled  truss  with  a  20-foot  clear  span  that 
straddled  the  teat  plot  (aee  figure  10).  A  collimated  anthracene 
scintillation  crystal  with  a  photomultiplier  tube  waa  suspended  from 
the  truss  on  rollers  ao  that  the  crystal  was  1  foot  above  the  surface. 
An  endless  cable  and  crank  enabled  the  operator  to  traverse  the  de¬ 
tector  from  one  aide  of  the  plot  to  the  other.  A  linear  potentiome¬ 
ter  vas  coupled  to  the  crank.  The  output*  frcm  the  detect or  head 
and  the  potentiometer  were  fed  by  cable  to  an  Instrument  rack  and  to 
an  X-Y  recorder  where  the  amplified  detector  output  versus  detector 
position  waa  plotted.  Traverses  or  "scans"  were  made  at  10-foot  In¬ 
tervals  or  less,  along  each  test  plot.  Scans  were  made  before  and 
after  decontamination  at  the  same  positions  over  the  plots. 

For  acme  test  plota,  readings  were  taken  3  feet  above 
the  surface  at  the  starting  end  of  the  plota  with  a  "cutie-pie". 
Readings  were  taken  at  this  point  as  the  decontamination  effort 
progressed  down  the  plot. 

Readings  were  taken  at  selected  points  on  the  roofs 
with  the  collimated  detector  head  from  the  traversing  mechanism 
positioned  1  foot  above  the  surface  (see  figure  11). 


Figure  6 


E.  Radiological  Operations  -  Residential  Area. 

Tha  raaidantial  atructuxa  ta  shown  in  figure  12,  and  lta 
Interior  floor  plan  In  figure  13.  Thia  small,  furnished,  frame 
residence  was  a  regimental  coenander's  quarters.  Contamination 
operations  were  performed  In  tha  following  sequence: 

1.  Contaminate  roof  of  structure. 

2.  Radiological  survey  of  building  Interior. 

3*  Contaminate  a  10-foot  vide  area  around  the  structure. 

U.  Radiological  survey  of  building  interior. 

3.  Contaminate  another  10-foot  wide  area  around  the 
structure  (20  feet). 

6.  Radiological  survey  of  building  Interior. 

7*  Contaminate  another  10-foot  vide  area  around  the 
structure  (30  feet). 

8.  Radiological  survey  of  building  Interior,  roof,  and 
land  areas  (see  figure  it) . 

The  plan  was  to  contaminate  the  ground  to  a  distance  of 
50  feet  from  the  structure;  however,  the  Inside  readings  leveled  off 
after  contaminating  to  20  feet,  and  spreading  of  contamination  was 
discontinued  at  30  feet. 

The  following  decontamination  and  survey  operations  were 
then  performed.  The  choice  of  decontamination  techniques  was  based 
on  preliminary  results  from  the  decontamination  of  test  plots- 

1.  Hose  roof  with  garden  hose  at  35  psl. 

2.  Survey  structure  interior  and  roof. 

3*  Scrape  surface  layer  of  soil  with  a  shovel  in  10-foot 
wide  zone  around  structure.  Remove  spoil  to  a  pile  50  yards  from 
area  (see  figure  15). 

4.  Survey  structure  interior. 

5.  Plow  remaining  soil  areas  and  corn-broom  sweep  all 
sidewalks,  driveway,  and  coal  bin  areac  (see  figures  16  and  17). 
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Figure  12  -  Complex  Ares 
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Figure  17  *  Complex  Area  after  Decontanlnatlon 
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TABLE  3 

RESULTS  OF  DECONTAMINATION  OF  RESIDENTIAL  STRUCTURE  AND  LAWN 


Ratios  of  radiation  levels 
to  initial  central  area  radiation  level 


Location 

inside 

structure 

Area 

contam¬ 

ination 

Roof 

decontam¬ 

ination 

Decontam¬ 
ination 
at  30  ft 

Central  area 

1.00 

0.68 

0.32 

0.15 

Along  vails 

1.17 

1.00 

.37 

.17 

Comers 

1.40 

1-45 

.46 

.18 

Effort  man-hours 

1000  ft3 

0.28 

11.77 

0.74 

Effort  for  task, 

0.23 

17.37 

3-77 

man-hours 

(837  ft? ) 

( l4?6  ft3 ) 

(5088  ft3 ) 

Estimated  dose  for  task 
2  weeks  after  event 
(2000  r/hr  at  H+l  hr) 

0.2r 

22. 3r 

5.6r 

TABLE  1* 

RESULTS  OF  SPECIAL  DECONTAMINATION  TESTS 


Surface 


Method  of 
decontamination 


Macadam  pavement 


Street  brccta  sveep 


Garden  hose)  3 5  psi 


Activity 

remaining 

Effort 

% 

man-hr 

1000  ftS 

84.9  ±  0.9 

0.1 

63.5  ±  7-5 

0.2 

55-4  ±  3-8 

0-3 

47.2  ±  5-2 

0.4 

36.7  ±  4.1 

0.3 

10.7  ±  3-2 

0.7 

5.6  ±  0.4 

1.0 

5.2  ±  0.4 

1.3 

Asphalt  pavement 


B.  DISCUSSION, 


The  decontamination  of  test  plots  was  conducted  on  areas 
from  10  to  20  feet  wide  and  from  40  to  100  feet  long.  Contamination 
of  the  test  plcts,  averaged  over  the  entire  series,  was  47.9  gm/ft* 
at  18.6  uc/gm.  The  collimated  detecting  element,  located  1  foot 
above  the  surface,  received  about  40  mr/hr  of  radiation.  With  99$ 
decontamination,  the  radiation  level  in  the  detector  element  is  0.4 
mr/hr,  which  is  well  above  its  minimum  sensitivity  to  discriminate 
background  radiation  and  electronic  noise.  The  radiation  intensity 
measurements  were  taken,  for  the  most  part,  as  scans  across  the 
test  plot.  The  resulting  value  of  each  scan  could,  therefore,  be 
considered  as  an  average  value  of  radiation  intensity.  This  greatly 
enhanced  the  results  of  the  data  analyses,  as  it  reduced  the  con¬ 
fidence  intervals  about  the  average  percentage  of  activity  remain¬ 
ing.  This  approach  could  not  be  used  where  point  measurements  were 
taken,  i.e. ,  roofs,  which  resulted  in  larger  confidence  intervals. 

The  results  of  the  decontamination  of  test  plots  reflect 
only  the  reduction  of  radiation  If:\-.ls  that  wore  directly  over  the 
decontaminated  area.  Just  as  important  is  the  reduction  of  radi¬ 
ation  inte-  3ity  that  can  be  effected  by  decontamination  of  adjacent, 
areas.  Additional  data,  recorded  during  several  of  the  tests,  could 
be  used  to  determine  radiation  contribution  from  adjacent  areas. 
These  data  were  obtained  by  taking  radiation  intensity  measurements 
at  one  end  of  the  test  plot  with  a  "cutie-pie"  as  decontamination 
progressed  down  the  test  area.  These  data  do  not  have  as  inherent 
precision  as  do  the  data  taken  over  the  plot  due  to  instrumentation 
and  number  of  measurements.  Much  more  sophisticated  techniques 
and  instrumentation  would  be  required  to  obtain  data  that  would 
accurately  describe  the  effect  of  adjacent  area  decontamination; 
nevertheless,  the  field  data  obtained  can  be  used  to  great  ad¬ 
vantage  for  checking  the  validity  of  a  mathematical  model  de¬ 
rived  for  this  purpose,  and  sufficient  agreement  between  the  field 
data  and  the  model  enables  projection  of  the  model  to  larger  areas. 
Such  projection  is  not  always  feasible  in  field  tests. 

The  experimental  data  and  calculated  values  are  given 
in  table  5.  Measurements  were  taken  at  a  height  of  3  feet  at  the 
midpoint  of  one  end  of  the  test  plot,  and  were  recorded  as  the 
decontamination  progressed  from  the  measurement  point.  They  are 
reported  as  percentages  of  the  measurement  taken  before  decon¬ 
tamination  began.  The  mathematical  model  was  designed4,  using 
the  test  plot  dimensions  and  the  activity-remaining  percentage  of 
each  individual  test  in  order  to  compare  data. 


28 


,.V'<  \io 


Description 
of  toot 


sphalt  dec  ant**  In*  ted  by 
•treet  brooa  (20x100  ft) 


length  of  trot 
doc  on  tools* tod 


Rod lot Ion  level  ot  end  of  plot 


ooa  doc onto* looted  by  Roto* 
tiller  (20x100  ft) 


Concrete  deeonte*i  noted  by 
corn  brooa  (20x60  ft) 


ooo  doc onteal  noted  by 
•hovel  scrape  (10x100  ft) 


asm  decant**!  noted  by 
tpodln*  (10x100  ft) 


ooa  decontoal  noted  by 
garden  jl<*»  (20x100  ft) 


Ispholt  decontoal  noted  by 
com  bine*  (20x100  ft) 


Comparison  of  the  experimental  and  calculated  radiation 
levels  at  the  end  of  a  test  plot  generally  agree  within  a  few  per¬ 
cent.  Hotable  exceptions  are  spading  and  use  of  the  garden  plew. 
These  were  anticipated,  as  the  shielding  geometry  of  the  turned- 
over  earth  directly  over  the  plot  differed  from  that  at  the  aide. 

The  shielding  factor  of  the  spading  was  approximately  0.9;  of  the 
garden  plcw,  approximately  0.6.  A  similar  shielding  factor  would 
he  expected  from  the  rototilllng  experiment;  Its  absence  is  prob¬ 
ably  due  to  the  mathematical  model's  lack  of  fit  when  the  percent¬ 
age  of  decontamination  is  very  low. 

Another  important  factor  that  can  be  evaluated  from  the 
field  data  is  the  operator  dose  rate.  A  reasonably  accurate  esti¬ 
mate  of  the  expected  dose  rate  can  then  be  coupled  with  the  -squired 
effort  for  a  particular  decontamination  task;  this  would  give  the 
dose  the  operator  would  be  expected  to  receive.  Because  the  opera¬ 
tor  dose  is  the  crux  of  any  decontamination  operation  planning,  data 
pertaining  to  operator  dose  rates  were  taken. 

It  is  obvious  that  the  dose  rate  experienced  by  decon¬ 
tamination  operators  will  vary  widely  during  the  operation.  At 
the  start,  the  dose  rate  will  be  the  field  intensity.  As  decon¬ 
tamination  proceeds  over  an  appreciable  area,  dose-rate  contri¬ 
bution  from  the  decontaminated  area  will  drop  in  proportion  to 
decontamination  effectiveness;  however,  the  operator's  total  dose 
rate  will  depend  upon  what  is  being  done  with  the  contaminant. 

In  sweeping  or  hosing  operations,  the  contaminant  is  concentrated 
in  front  of  the  operator;  this  greatly  increases  his  dose  rate. 

When  the  contaminant  is  buried,  as  in  plowing  or  spading,  the 
operator  has  the  advantage  of  the  shielding  afforded  by  the  earth. 

In  removal  operations,  such  as  shovel  scraping,  the  contaminant  is 
removed  from  the  vicinity  and  will  not  contribute  to  the  localized 
dose  rate,  but  where  the  contaminant  is  collected,  such  as  in  a 
vacuum  cleaner,  a  very  Intense  field  is  generated  near  the  machine. 

After  the  initial  stages  of  decontamination  by  burial, 
removal,  and  collection  techniques  had  been  performed,  the  oper¬ 
ator  dose  rate  was  approximately  60$  of  the  original  field  intensity. 
In  the  hosing  and  sweeping  operations,  the  operator  dose  rate  in¬ 
creased  by  25$  to  50$  for  each  10  feet  of  decontamination  progress. 
The  dose  rate  would  continue  to  build  up  unless  the  accumulated  con¬ 
taminant  was  removed  periodically.  Such  removal  was  necessary,  how¬ 
ever,  because  the  accumulation  became  too  bulky  to  be  effectively 
manipulated.  It  became  evident  that  contaminant  removal  was  neces¬ 
sary  for  every  10  to  15  feet  of  travel  when  hosing,  and  every  1*0  to 
50  feet  of  travel  when  sweeping. 
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The  various  methods  to  decontsminate  &  particular  surface 
in  a  uniform  fallout  field  can  heat  he  compared  on  the  basis  of  dose 
incurred  and  benefits  received  from  a  given  tank.  Estimates  of  dose 
and  reduction  of  dose  rate  were  made  for  SO-  oy  50-foot  plots  in 
an  open  field  and  for  plots  adjacent  to  a  building,  and  are  presented 
in  table  6  for  each  of  the  various  surfaces  and  methods.  It  is  not 
intended  that  the  values  be  used  as  basic  parameters  for  decontam¬ 
ination-operation  planning  of  dose  and  dose  rates;  more  refined  cal¬ 
culation  would  be  necessary;  however,  the  accuracy  is  sufficient  for 
comparison  of  methods.  The  values  given  in  the  table  are  ratios  of 
tho  initial  dose  rote  (r/hr)  at  a  height  of  3  feet  taken  at  (l)  the 
center  of  the  decontaminated  plot  in  the  infinite  1  r/hr  open  field 
and  at  (2)  the  midpoint  of  the  50-foot  dimension  edge  of  the  decon¬ 
taminated  areas  adjacent  to  a  building.  Minimum  valueb  for  dose 
rate  remaining  with  100)6  decontamination  for  the  two  hypothetical 
situations  are  0.52  r/hr  and  0.20  r/hr,  respectively. 

The  residential  complex  test  consisted  of  contaminating 
the  roof  of  a  quarters-type  building  (T-shaped  with  560  square 
feet  of  floor  area)  and  of  contaminating  a  distance  of  the  sur¬ 
rounding  lawn  to  30  feet  from  the  building.  The  roof  was  con¬ 
taminated  to  a  radiation  intensity  of  about  100  mr/hr  at  3  feet 
above  the  roof,  which  resulted  in  a  27  mr/hr  level  inside  the 
building  at  3  feet  above  the  floor  level.  The  surrounding  lawn 
was  then  contaminated  to  a  lUO  mr/hr  intensity  at  3  feet,  which 
increased  the  level  inside  the  building  to  an  average  of  73  mr/hr. 

The  overall  contribution  to  the  building's  radiation  level  from  the 
roof  contamination  was  about  37)6.  However,  in  the  central  portion 
of  the  room,  6  feet  from  walls,  where  the  radiation  level  is  the 
lowest  when  roof  and  ground  are  contaminated,  the  contribution 
from  the  roof  was  50)6.  The  expected  80)6  to  90)6  decontamination 
of  the  roof  would  mean  a  radiation  level  reduction  in  the  center 
of  the  room  to  about  60)6.  The  experimental  result  of  63)6  is  due 
to  the  Increase  of  contaminant  insned lately  around  the  periphery 
of  the  building  because  of  roof  washdown. 

An  estimate  follcws  of  the  shielding  afforded  by  the 
simple  frame  structure  to  the  central  portion  of  the  room,  ex¬ 
pressed  as  percentages  of  the  r/utelde  infinite  field  dose  rate. 

This  is  based  on  experimental  data  plus  calculations  to  adjust  to 
an  infinite  contaminated  field. 

Infinite  field  dose  rate  at  3  feet  100)6 

Inside  building,  3  feet  above  floor,  no  decon-  1*0)6 
tami nation 

Inside  building,  roof  decontaminated  30)6 
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TABLE  6 


ESTIMATED  DOSE  AND  EFFECTIVENESS  FOR  DECONTAMINATION  OF  20 -BY  50-FOOT 
~  PLOTS  IN  1  R/HR  INFINITE  FALLOW  FIELD 


Surface 

Decontamination 

method! 

Field  adjacent  to  bldg 

Dose  rate 
remaining 

Dose  to 
operator 

Dose  rate 
remaining 

■ 

r/hr 

r/hr 

Macadam 

Street  Broom 

K&HMj 

0.89 

A3 

Com  broom 

i 

.62 

.27 

Vacuum  cleaner 

HI 

•  53 

.21 

Garden  hose 

2A 

•  53 

.21 

Asphalt 

Street  broom 

1.0 

.60 

.25 

Com  broom 

1.2 

.57 

•  23 

Vacuum  cleaner 

0.9 

•  53 

0.8 

.21 

Garden  hose 

3-0 

•  5^ 

3-0 

.21 

Concrete 

Street  broom 

.55 

1.2 

.22 

Com  broom 

.5^ 

1.0 

.21 

Vacuum  cleaner 

0.6 

•  53 

0.6 

.21 

Garden  hose 

1.2 

:53 

1.2 

.21 

Jrassy 

Lawn  mower 

0.6 

•  95 

0.6 

at 

Loam 

Vacuum  cleaner 

1.8 

•  92 

1.7 

A5 

Shovel  scrape 

10.3 

.58 

9-9 

.24 

Rototill 

0.9 

.88 

0-9 

A3 

Spade 

9-5 

.69 

9-3 

•  30 

Garden  plow 

0.5 

.64 

0.5 

.27 

Any 

A  100)6  effective 

method 

.52 

.20 

Inside  building,  roof  and  10  feet  decontaminated  15# 

Inside  building,  roof  and  30  foot  area  decon-  6# 

taminated 

The  data  from  special  tests,  relating  effort  and  effective¬ 
ness  of  decontamination,  vere  obtained  by  street  brocn.  sweeping  a 
20-  by  40-foot  macadam  road  as  rapidly  as  possible  four  times,  and 
from  water  hosing  four  different  10-  by  15-foot  asphalt  plots  at 
prespecified  time  limits.  The  results  have  been  presented  in  table 
k.  This  data,  plotted  on  semilogarithmic  graph  paper  (see  figures 
18  and  19)  illustrate  the  correlation  between  the  data  and  the 
equation. 

C  =  C*  +  (CQ  -  C’)  exp  (-KE)  (l)» 

where 

C  =  contamination  percentage  remaining  after 
a  level  of  effort  is  expended 

C0  =  initial  contamination  level  (100#) 

C'  *  residual  contamination  percentage  at  an 
infinite  effort  level 

E  «  effort  (man-hours/1000  ft?  ) 

K  =  effort  efficiency  constant 

•  *  Equation  (l)  was  adapted  from  USNRDL-TR-336,  reference  5. 

C.  CONCLUSIONS. 

1.  Simple  decontamination  methods  such  as  sweeping,  vacu¬ 
um  cleaning,  and  garden  hosing  are  effective  when  applied  to  roofs 
and  paved  areas.  Their  application  will  be  limited  by  the  operator 
dose  received  during  the  lew  output  work  period. 

2.  Surface  removal  is  the  only  effective  simple  method 
applicable  to  soil.  Work  rates  are  very  low  and  will  vary  according 
to  the  soil  condition.  However,  plowing  witn  a  garden  tractor  is 
applicable  to  adjacent  areas  or  buffer  zones. 

3.  Effective  radiological  recovery  of  a  small  residence 
and  lawn  can  be  accomplished  in  a  heavy  fallout  area,  2000  r/hr  at 
H+l  hr,  after  a  two-week  waiting  period,  with  a  one-man  decontam¬ 
ination  crew  receiving  a  dose  of  approximately  25r. 
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APPENDIX  A 


EXPERIMENTAL  IATA  FROM  TEST  PLOTS 


I.  DESCRIPTION  OF  DATA. 

The  data  collected  frets  the  field  teste  of  plots  consist  of 
(l)  radiation  measurements  taken  at  a  height  of  1  foot  above  the 
surface  before  and  after  decontamination,  (2)  mass  level  and 
specific  activity  of  the  fallout  sl.rulant  collected  In  sample  pans, 
(3)  decontamination  time  and  nusiber  of  operators,  (U)  operator 
dose  rate,  and  (5)  any  other  pertinent  data  for  particular  tests 
(water  ''--sumption,  velght  of  contaminant  removal,  etc.) 

II.  TABULATION  OF  DATA. 


The  data  collected  from  the  field  tests  are  presented  in 
tabular  form  for  each  test  and  are  grouped  by  type  of  surface.  The 
radiation  level  values  and  the  simulant  specific  activity  have 
been  corrected  for  decay  to  the  time  of  contamination.  Averages 
are  given  with  standard  deviations.  The  units  used  for  activity 
level  correspond  approximately  to  6.67  mr/hr  per  unit  value. 

These  units  (R)  are  experimentally  related  to  the  activity  level 
(A  me/fta  )  of  the  contaminant  on  the  test  plot  by  the  equation: 

A  *  O.OlL  R 
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EQUIPMFNT _ 

Temperature  (°p) 

Air _ 45  Surface 

Median  Time  of: 

Contamination 
Decontamination 


TEST- PLOT  DECONTAMINATION  DATA 
9  May  1962 

Rotary  Tiller  SURFACE  _  Turf- Covered  Sandy  Loam 
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09' 


(20*  x  100') 
Contamination  Level  17-7  *1.4  uc. 
Deposition  Level 
Activity  Level 


17.7  *1.4  uc/gm 
54  .8  1=7  5  mftta 

'%  " 


1141  Dose  Rate  to  Operator  65 
Time  to  Dec on+ nate  104  min  Effort  0  ■  87  mma-hours/ 1000  ft* 

Number  of  Operators  1  man 


mc/fta 
mr/hr 


Distance 
from  end 
(ft) 

5 

10 


Contamination 
radiation 
level* 

51.06 

56.85 


Decontamination  1 
rudlation  * 
level* 

39.76 

44.98 


Activity 

remaining 

w 

77.9 
79.1 


20 

62.60 

47.61 

76.O 

30 

55-71 

36.48 

65.5 

40 

57.63 

41 .02 

76.4 

50 

59  68 

46  05 

77.2 

60 

55.60 

49.87 

89-7 

®  70 

59  19 

40.78 

68.9 

80 

57.20 

38.86 

67-9 

90 

59.17 

42.46 

71.7 

95 

54.24 

43.24 

79.7 

AVERAGE 

57.18  ±0.93 

_ 1 

75-512  0 

*  Values  are  proportional  to  the  amount  of  contamination 

REMARKS:  1.  The  surface  vas  covered  vlth  grass  about  5  Inches  high. 
Ground  vas  moist. 

2.  A  portion  of  the  plot  vas  slovly  and  carefully  ploved 

to  a  depth  of  10  Inches.  The  rest  vas  ploved  to  betveen 
5  and  7  inches.  No  difference  in  activity  level  vas 
detected  by  the  scanner. 

3.  Relative  humidity  vas  77%- 
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TXST-PLOT  DBCOHTAKDUTION  LATA 


18  May  1962 


iqUUKOIT  Garden  Plow 

Temperature  (°7) 

Air  87  Surface  90 
Median  Time  of: 

Contamination  0745 
Decontamination  1847 
Time  to  Decontaminate  70  min 


StKFACE  Turf-Covered  Sandy  Loam 
(20'  x  100*) 

Contamination  Level  15.8  A0. 4  uc/m 
Depoaition  Level  54.9  *5.3  m/fv 
Activity  Level  0.87  mc/ft* 

Dose  Rate  to  Operator  60  mr/hr 
M#aU  ft  cfl  _ u  —  ,_17lftrtft 


Effort  0.58  man-hours/ 1000  ft' 
Bumber  of  Operators  1  man _ 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Decontamination 

radiation 

level* 

Activity 

remaining 

(*) 

5 

32.65 

17-96 

55.0 

10 

3^92 

19-86 

56.9 

20 

31-87 

15.31 

48.0 

30 

40.78 

19-21 

47.1 

40 

44.27 

22.51 

50.8 

50 

46.13 

25-40 

55-1 

60 

46.29 

27-72 

59-9 

70 

46.65 

27-83 

59.7 

80 

44.34 

28.54 

64.4 

90 

43.41 

23-48 

54.1 

95 

41.57 

23-23 

55.9 

AVERAGE 

41.27  ±1-66 

55-2  ±1.6 

*  Values  are  proportional  to  the  amount  of  contamination 


REMARKS:  1.  The  contaminant  was  unevenly  spread  over  the  plot 
because  of  bumpy  ground  and  tall  grass  (8  inches). 

2.  The  furrow  vas  from  4  to  6  Inches  deep. 

3.  The  plow  broxe  down  several  times,  requiring  9  hours 
for  repair. 

4.  Actual  dec  on  time  vas  1  hr  10  min. 

5.  Relative  humidity  vas  "JOf. 
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TEST- PLOT  DECONTAMINATION  DATA 


16  May  1962 


EQUIPMENT  Shovel  (Scrape) 

Temperature  (°F) 

Air  83 _ Surface  94 

Median  Tine  of: 

Contamination  0941 
Decontamination  1449 
Time  to  Decontaminate  152  min 


SURFACE  Turf -Covered  Sandy  Loam 
(45’  x  10') 

Contamination  Level  j^.2  ±1.1  ^c/ gm 
Deposition  Level  47.8  *1.9  PWfta 

Activity  Level  _ 1 . 59  me/ ft8 

Dose  Rate  to  Operator  54  mr/hr 
Effort  28.1$  man-hours/ 1000  fta 
Number  of  Operators  _ 5  _ 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Decontamination 

radiation 

level* 

'  Activity 

remaining  ; 

(*) 

5 

50.19 

6.81 

I3.6  j 

10 

50.19 

6.38 

12-7 

1 

20 

53-88 

5  80 

10.8 

30 

5145 

5.06 

9-8 

4o 

49.47 

6.31 

12-7 

AVERAGE 

51-04  ±0  78 

11-9  iO.7 

*  Values  are  proportional  to  the  amount  of  contamination 


REMARKS:  1. 


2. 

3- 


Hie  "sandy  loam"  surface  was  a  turf-covered,  gravel 
parking  lot.  The  gravel,  about  I-1/2  inches  below  the 
surface,  caused  difficulty  in  the  decontamination.  The 
time  expended  was  not  representative  of  a  sandy- loam 
surface .  A  similar  method  used  in  complex  test  required 
11-77  man -hours/ 1000  ft*. 

Rest  periods  are  excluded  from  the  decon  time. 

Relative  humidity  vas  64£. 
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HBT-PDOT  DECONTAMINATION  OA'lA 


18  May  196s 


EQUIPMENT  Shovel  (Spade) 

Temperature  (°P) 

Air  8l  Surface  70-80 
Median  Time  of: 

Contamination  0649 
Decontamination  1112 
Time  to  Decontaminate  126  min 


SURFACE  Turf-Covered  Sandy  Loam 

(lO*  x  50') 

Contamination  Level  lb. 6  10.7  uc/ gm 
Deposition  Level  54.9  *l4.b  giy ft3 
Activity  Level  O.60  "me/ ft3 

Dose  Rate  to  Operator  42  mr/hr 
Effort  10.50  man-hours/iodo  ft* 
Number  of  Operators  3 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

. .  . . . . . — . 1 

Dec  ontamlnati on 
radiation 
level* 

1 - 

Activity 

remaining 

(*) 

5 

25.71 

12.18 

k?.k 

10 

26.01 

13.86 

53-3 

20 

26.66 

11.7k 

44.0 

30 

28.50 

11  15 

39-1 

40 

29-77 

9-k9 

31-9 

50 

26.9** 

10.19 

37-8 

AVHUGE 

27-27  iO.64 

42.2  ±3-1 

*  Values  are  proportional  to  the  amount  of  contamination 


J 


REMARKS: 


1.  Ground  was  fairly  moist  sandy  loam  with  grass  1-l/z 
Inches  high.  No  gravel  or  clay  were  present. 


2.  Relative  humidity  was  8056. 
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TEST -PLOT  DEC  OHTAMINATX  ON  HATH 


16  May  1962 

SURFACE  Turf-Covered  Sandy  Loam 
(55’  x  10’) 

Contamination  Level  3^.2  *1.1  nc/gm 
Deposition  Level  47-8  ±1  9  gay  ft3 

Activity  Level  _ 1.59 _ me/ ft8 

Dose  Rate  to  Operator  75  nr/ hr 

Effort  1.82  nan-hours/ 1000  ft* 

Number  of  Operator#  1 _ 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Dec  ontamlnatlon 
radiation 
level* 

Activity 

remaining 

($) 

5 

47.28 

39-08 

82.6 

10 

45.24 

33-96 

75-1 

20 

45.93 

36.23 

78.9 

30 

47.37 

41.43 

87-5 

40 

49.41 

43.92 

88.9 

50 

49.14 

40.35 

82.1 

AVERAGE 

47.40  40.68 

. 

82.5  *2-1 

•  Values  are  proportional  to  the  amount  of  contamination 


REMARKS:  1.  The  vacuum-cleaner  receptacle  read  150  nr/hr  at  1  foot. 
2.  Relative  humidity  vas  49$. 


EQUIPMENT  Vacuum  Cleaner 

Temperature  (°F) 

Air  87  Surface  94 
Median  Time  of: 

Contamination  0945 
Decontamination  lW» 

Time  to  Decontaminate  60  min 
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TABLE  A-6 

TEST-PLOT  DECONTAMINATION  DATA 
3  May  1962 

EQUIPMENT  Lava  Mover  (Standard)  SURFACE  Grass  (20*  x  100') _ 

Temperature  (°F) 

Air  76 _  Surface  80  Contamination  Level  20-5  ±1.1  uc/gn 

Median  Time  of:  Deposition  Level  58  •  1  ti? 

Contamination  1442 _ Activity  Level  1.19  _ me/ ft* 

Decontamination  1517  Dose  Rate  to  Operator  65  mr/hr 
Time  to  Decontaminate  15  min  Effort  0.13  man-hours/ 1000  fta 

Number  of  Operators  1 _ 


Distance 
from  end 
<ft) 

Contamination 

radiation 

level* 

Dec  ontaml nation 
radiation 
level* 

Activity 

remaining 

(t) 

5 

47.8° 

50.52 

105.5 

10 

46.01 

47.38 

IO3.O 

20 

47.04 

46.95 

99-8 

30 

45.57 

46.49 

102.0 

40 

48.54 

48.55 

100.0 

50 

48.53 

48.64 

100.2 

60 

51-39 

51.13 

99.5 

70 

68.04 

68.48 

100.6 

80 

51.45 

52.97 

103.0 

90 

50.99 

51.03 

100.1 

95 

53-57  ; 

47.94 

89.5 

AVERAGE 

50.82  ±1.88 

103-2  ±1.2 

*  Values  are  proportional  to  the  amount  of  contamination 

REMARKS:  1.  The  grass  va3  4  inches  high. 

2.  Ihe  mover  vas  set  at  1.5  inches;  8.5  pounds  of  grass 
vere  removed. 
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TEST- PLOT  DECONTAMINATION  Dm 


9  May  1962 


EQUUXENT  lavnmovcr  (Toro) 

Temperature  (°?) 

Air  50  Surface  49 
Median  Tine  of: 

Contamination  l4l6 
Decontamination  1516 
Time  to  Decontaminate  43  min 


SURFACE  Grass  (20*  x  100') _ 

First  Cutting 

Contamination  Level  14,1  AO. 7  ttc/an 
Deposition  Level  70.2  *g.3  ml  ft* 

Activity  Level  0.99 _ me/ fta 

Dose  Rate  to  Operator  60  mr/hr 

Effort  0 . 36  nan -hour a/ 1000  ft8 

Humber  of  Operators  1 _ _ 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Decontamination 

radiation 

level* 

Activity 

remaining 

(*) 

5 

46.10 

43.27 

93-9 

10 

46.04 

43-95 

91.5 

20 

47.19 

42.83 

90.8 

30 

43.39 

4l.l6 

94.9 

40 

43.55 

42.04 

96.5 

50 

45.22 

42-71 

94.4 

60 

44.81 

43-73 

97.6 

70 

47.60 

44.46 

93-4 

80 

47.79 

46  06 

96.4 

90 

41.81 

40.55 

97-0 

95 

44.40 

43.46 

97.9 

AVERAGE 

45.45  ±0.62 

_ 

94.9  ±0.7 

*  Values  are  proportional  to  the  amount  of  contamination 


RHttRKS: 


1.  Grass  was  5  inches  high;  mover  was  set  at  2-lnch 
cutting  height. 

2.  72  cu  ft  of  grass  were  removed. 

3.  Relative  humidity  vas  78^- 
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TABLE  A- 7b 

TEST  PLOT  DECONTAMINATION  DATA 


9  My  1962 

EQUIPMENT  Lawnmover  (Toro) 

Temperature  (°P) 

Air  49  Surface  49 
Median  Time  of: 

Contamination  l4l6 
Decontamination  1617 
Time  to  Decontaminate  33  min 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Decontamination 

radiation 

level* 

Activity 

remaining 

(*) 

5 

46.10 

42.39 

92-0 

10 

48.04 

48.16 

87.8 

20 

47.19 

41.38 

87-7 

30 

^3*39 

38.45 

88.6 

40 

43.55 

39  00 

89.6 

50 

45.22 

40.74 

90.1 

60 

44.81 

40.52 

90.4 

70 

47.60 

48.27 

88.8 

80 

47-79 

43.54 

91.1 

90 

4l.8l 

38.91 

93-1 

95 

44.40 

41.63 

93-8 

AVERAGE 

45.45  ±0.68 

90.3  ±0.6 

SURFACE  Grass  (20 1 *  x  100') _ 

Second  Cutting 

Contamination  Level  __________  nc/ g® 

Deposition  Level _ @yft3 4 

Activity  Level _ _ me/ ft3 

Dose  Rate  to  Operator  60  mr/hr 

Effort  O.63  man-hours/ 1000  ft3 

Number  of  Operators  1 


*  Values  are  proportional  to  the  amount  of  contamination 


RB4ARKS: 


1.  The  Toro  vas  set  at  a  1-inch  cutting  height . 

2*  30  cu  ^  of  grass  were  removed  containing  a  measurable 

amount  of  activity  (dose  rate  **  40  mr/hr  at  3  feet). 

3.  Effort  and  $  Activity  Remaining  based  on  two  decons. 

4.  Relative  humidity  vas  80$. 
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EQUIPMENT  Corn  Broom 
Temperature  (°P) 

Air  85  Surface  95  Contamination  Level  16  2  _ ^c./ m 

Median  Time  of:  Deposition  Level  _  _ ©i/ft? 

Contamination  1433  Activity  Level  _ me/ fta 

Decontamination  1703  Dose  Rate  to  Operator  70  mr/hr 

Time  to  Decontaminate  20  min  Effort  1  4 3  man- hours/ 1000  fta 

Number  of  Operators  4 _ 


TABLE  A-8 

TEST-PLOT’  DECONTAMINATION  BATA 
17  May  1962 

00m  SURFACE  Roof  (l6 '  x  60M 


Activity 

remaining 

d) 


'  Measurement 
number 

Contamination 

radiation 

level* 

Decontamination 

radirtion 

lev-1* 

1 

64.0 

12.29 

2 

160.  C 

11.76 

3 

55.0 

10.72 

4 

57.0 

9-67 

5 

62.0 

10.19 

6 

72.0 

10  19 

7 

59-5 

12.81 

8 

77.0 

13-33 

9 

68.0 

13-85 

1° 

57  0 

15-42 

11 

69.0 

13-33 

12 

92.0 

13-85 

AVERAGE 

75-0  ±31  1 

21.5 

17.3 

20.4 

27.0 

19-3 

15.0 

17.8  ±4.8 


*  Values  are  proportional  to  the  amount  of  contamination 

REMARKS:  1.  About  £  to  $  of  the  simulant  was  blown  off  by  8-10  mph 
wind.  Some  of  the  sand  was  blown  under  the  shingles. 

2.  Measurements  1  through  6  taken  4  ft  from  roof  vidge  at 
5  ft  intervals;  7  through  12  taken  4  ft  from  eave  at 

5  ft  intervals. 

3.  Relative  humidity  was  54$. 
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TABLE  A-9a 

TEST-PLOT  DECONTAMINATION  DATA 
4  May  1962 


EQUIPMENT  Street  Broom  SURFACE  Roof  on  building  ljl6 _ 

Temperature  (°F)  (l6‘  x  120') 

Air  77  Surface  76  Contamination  Level  17-8  qc/g 
Median  Time  of:  Deposition  Level  46.1  fWft 

Contamination  1125  Activity  Level  _ 1.00 _ me/ ft 

Decontamination  120o  Dose  Rate  to  Operator  42  mr/h 

Time  to  Decontaminate  29  min  Effort  0.65 _ man- hours/ 1000  ft3 

Number  of  Operators  2-5 _ 


me/ ft* 


Measurement 

number 


Contamination 

radiation 

level* 

Decontamination 

radiation 

level* 

Activity 
remaining 
(*)  .  - 

8O.5 

10.2 

12.7 

28  5 

7-5 

26.3 

33-5 

8.6 

25-7 

23  0 

8.0 

34.8 

30.0 

9.0 

30.0 

34.0 

9.0 

26.5 

42.5 

12  3 

28.9 

26.5 

8.7 

32.8 

30.0 

9-3 

31. c 

46.5 

10.0 

21.5 

45-5 

. . 

8.4 

18.5 

*  Values  are  proportional  to  the  amount  of  contamination 

REMARKS:  1.  Readings  were  made  at  5  ft  intervals  along  a  line 
4  feet  from  ridge . 

2.  Approximately  0-5  inch  of  rain  fell  after  decon 
measurements  but  some  sand  still  remained  between 
the  shingles . 

3.  Averages  included  in  Ihble  A-9b 
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TABLE  A- 9b 

TEST-PLOT  DECONTAMINATION  DATA 


4  May  1962 


EQUIPMENT 


Street  Broom 


Temperature  (°Fj 
77  Surface  76 


Air  _ 

Median  Time  of: 

Contamination 

Decontamination  _ 

Time  to  Decontaminate  29  min 


SURFACE  Roof  of  Building  516 _ 

(16*  x  120') 

Contamination  Level _ pc/gm 

Deposition  Level _ guy  ft8 

Activity  Level _ mc/fta 

Dose  Rate  to  Operator _  mr/hr 

Effort _ man-hours/ 1000  fta 


r — .  "  - 

Measurement 

number 

'  Contamination 
radiation 
level* 

Dec  ontami  nation 
radiation 
level* 

1  Activity  | 

remaining  ! 

(*) 

1 

52.5 

13-2 

25-1 

2 

28.5 

9-6 

33-7 

3 

33.O 

8.7 

26-4 

4 

'  26.5 

11.1 

41.9 

5 

30.5 

12-5 

41.0 

6 

30.5 

12-3 

40.3 

7 

26.0 

10.8 

M.5 

8 

25-0 

10.7 

42.8 

9  - 

30.0 

10  2 

34.0 

10 

37-5 

12- 2 

32-5 

11 

35-5 

10  7 

30  1 

12 

35  5 

9.6 

27-0 

AVERAGE 

35-3  ±12.4 

30.7  ±7-7 

*  Values  are  proportional  to  the  amount  of  contamination 


REMARKS:  1.  Readings  were  made  at  5  ft  intervals  along  a  line 
4  feet  from  eave. 


2-  Averages  include  values  from  Ifcble  A-9&. 
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TABLE  A- 10 


TEST-PLOT  DECONTAMINATION  DATA 


EQUIPMENT  Vacuum  Cleaner 
Temperature  (°F) 

Air  8$  Surface  95 
Median  Time  of: 

Contamination  1428 
Decontamination  1706 
Time  to  Decontaminate  105 


17  May  1962 
SURFACE 


Contaminate  on  Level  16.2  lie/ gm 

Deposition  Level _ grr/ ft3 

Activity  Level  _ _ me/ ft3 

Dose  Rate  to  Operator  65  mr/hr 

Effort  1.88  man-hours/ 1000  ft'” 

Number  of  Operators  1 _ 


Measurement 

number 


Contamination 

radiation 

level* 


Decontamination 

radiation 

level* 


Activity 

remaining 


1.05 

1.1 

1.36 

2.5 

1.46 

2.0 

1.46 

2-3 

1.57 

2.8 

1.88 

3-8 

2-72 

5-1 

2-51 

4.4 

1-99 

3-5 

2.20 

4.3 

3-2  ±0.4 

98.0 

55-0 

73-0 

63.O 

56.0 

50.0 

53-0 

56.5 

57-0 

51.0 

61.3  ±14.5 


*  Values  are  proportional  to  the  amount  of  contamination 


REMARKS:  1.  Hie  activity  level  (mc/fl?)  was  not  obtained  because  of  a 
10-12  mph  wind  blev  about  it  of  the  simulant  off  the  roof 
by  the  time  the  dec on  operation  had  started. 

2.  Measurements  1  through  5  taken  4  ft  from  roof  ridge  at 
5  ft  intervals;  C  through  10  taken  4  ft  from  roof  eave 
at  5  ft  intervals . 

3.  Relative  humidity  was  51$. 
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TABLE  A- 11 

TEST- PLOT  DECONTAMINATION  DATA 
11  May  1962 

EQPIIWENT  Water  Hose  (8  psig)  SURFACE  Roof  (15*  x  20') _ 

Temperature  (°F) 

Air  $6  Surface  54 _  Contamination  Level  17.1  10.8  tic/gm 

Median  Time  of:  Deposition  Lerel  38.6  *3. 2  iwfta 

Contamination  1655 _  Activity  Level  0,66  me/ ft3 

Decontamination  1715 _  Dose  Rate  to  Operator  35  mr/hr 

Time  to  Decontaminate  12  min  Effort  0.67  man-hours/ 1000  ft3 

Number  of  Operators  1 _ 


Measurement 

number 

Contamination 

radiation 

level* 

Decontamination 

radiation 

level* 

Activity 

remaining 

(*) 

1 

53-0 

3^ 

6.4 

2 

52.5 

6.6 

12.6 

3 

47-5 

7.3 

15.4 

4 

62.5 

9-1 

14.6 

5 

57.5 

8.0 

13-9 

6 

58.0 

5-8 

10.0 

7 

49.0 

5-2 

10.6 

8 

59.0 

8.0 

13.5 

9 

58.0 

10.6 

18.3 

10 

60.0 

6.9 

U.5 

11 

59.0 

5-7 

9-7 

12 

65-5 

4.9 

7.5 

AVERAGE 

58.8  ±5.3  I 

12.0  ±3.4 

*  Values  are  proportional  to  the  amount  of  contamination 
REMARKS:  1.  TVenty-eight  gallons  of  water  were  used  on  the  roof 

(0.093  gal/ ft3). 

2-  Roof  area  was  subdivided  into  twelve  5  ft  squares 

Measurements  were  taken  in  center  of  squares;  numbers 
1  through  4  along  roof  ridge,  numbers  5  through  8  along 
central  portion,  numoers  9  through  12  along  roof  eave. 
3*  Relative  humidity  was  82^. 
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TABLE  A- 12a 

TEST-PLOT  DECONTAMINATION  DATA 


SHIPMENT  Water  Hose  (35 
Temperature  (^F) 

Air  8l  Surface _ 6 

Median  Time  of: 

Contamination  Ag 
Decontamination  ISO 
Time  to  Decontaminate  2c 


Measurement 
. number 


'  k  May  1962 

galg)SUR?ACE  Roof  of  Building  $17  (ridge) 
(16’  x  120') 

1  Contamination  Level  16.8  \icf gm 

Deposition  Level  1*5  A  gm/ft3 

i _ Activity  Level  0.7&  mc/ft8 

i _ Dose  Rate  to  Operator  21  mr/hr 


_mln  Effort  _ 

Number  of 


Dec  ontajil  nation 
radiation 
level* 


man-hours/ 1000  ft 


Activity 

remaining 


*  Values  are  proportional  to  the  amount  of  contamination 

REMARKS:  1.  I3I  gallons  water  were  used  over  the  entire  roof 
(0.068  gal/ft*). 

2.  Averages  Included  in  Table  A- 12b. 
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TABLE  A- 12b 

TEST-PLOT  DEOCmAMINATIOK  DATA 
4  May  1962 

EQUIPHEUT  Water  Hose  (35  palg)  SURFACE  Roof  of  tending  517  (eaves! 

Temperature  («P)  (16'  x  120') 

Air  8l  Surface  80  Contamination  Level  ________  Wj / eg* 

Median  Time  of:  Depoaitlon  Level  gy  ft| 

Contamination  l4g8  Activity  Level  ■c/ft* 

Decontamination  1506  ~~  Dose  Rate  to  Operator  .  mr/hr 

Time  to  Decontaminate  26  5n  Effort _ man- hours/ 1000  it* 


Measurement 

number 

!  Contamination 
*  radiation 

level* 

Dec  ontaml  nation 
radiation 
level* 

Activity 

remaining 

(*) 

1 

66.5 

7.3 

11.0 

2 

40.5 

6.5 

16.0 

3 

42.5 

9-3 

21.9 

4 

41.0 

7-5 

I8.3 

5 

34.0 

6.2 

24.1 

6 

36.0 

9-6 

26.7 

7 

40.5 

8.1 

20.0 

8 

43.0 

7-9 

lfl.4 

9 

39-5 

10.5 

26.6 

10 

39.  b 

9.5 

24.0 

11 

33-5 

7-6 

22.7 

12 

42.0 

8.2 

19.5 

AVERAGE 

38.7  ±6.8 

16.7  ±5.8 

*  Values  are  proportional  to  the  amount  of  contamination 
REMARKS:  1.  Averages  include  values  frost  Table  A- 12a . 
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TABLE  A-13 

TEST-PLOT  DECONTAMINATION  DATA 


11  May  1962 


E SHIPMENT  Corn  Broom _ 

Temperature  (of) 

Air  56  Surface  54 
Median  Time  of: 

Contamination  I8l0 

Decontamination  1953 _ 

Time  to  Decontaminate  27  min 


SURFACE  Macadam  (20*  x  55') _ 

Contamination  Level  14.0  ±0.7  uc/gm 
Deposition  Level  46.0  ±12.1  m  ft3 
Activity  Level  0.6k  nc/fta 

Dose  Rate  to  Operator  70-280  mr/hr 

Effort  1.24 _ man-hours/ 1000  ft3 

Number  of  Operators  3 _ 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Decontamination 

radiation 

level* 

Activity 

remaining 

(*) 

5 

64.48 

14.21 

22.0 

10 

68.66 

18.16 

26.4 

20 

64.70 

16.63 

25-7 

30 

64.47 

12.07 

18.7 

40 

62.70 

8.65 

13.8 

AVERAGE 

65.00  ±0.98 

21-3  =*2-3 

*  Values  are  proportional  to  the  amount  of  contamination 
REMARKS:  1.  The  amount  of  sand  and  dirt  removed  was  165  pounds. 

2-  Relative  humidity  was  84^;  vind  velocity  was  3-5  mph. 
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TABLE  A-14 

TEST  PLOT  DECONTAMINATION  DATA 
.  2  May  1962 

EQUIPMENT  Street  Broom _  SURFACE  Macadam  (20*  x  100') _ 

Temperature  (°F) 

Air  67  Surface  72  Contamination  Level  25.9  ±0.9  |ic/gm 

Median  Time  of:  Deposition  Level  35.4  ±11.9  gm/fta 

Contamination  1249  Activity  Level  0.92 _ mc/fta 

Decontamination  1355  Dose  Rate  to  Operator  100  mr/hr 

Time  to  Decontaminate  31  min  Effort  1.03  man-hours/ 1000  fta 

Number  of  Operators  4 


1  Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

1  Decontamination 
i  radiation 

level* 

Activity 

remaining 

<*> 

5 

63.91  , 

45.40 

71.0 

10 

61.46 

50.90 

82.8 

20 

61.87 

41.25 

66.7 

30 

63.26 

42.65 

67.4 

4o 

65.66 

49.03 

74.7 

50 

64.07 

46.19 

72.1 

60 

66.50 

49.48 

74.4 

70 

65.16 

38.24 

58.7 

90 

61.54 

48.56 

78.9 

90 

63-69 

60.43 

94.9 

93 

67.06 

59-23 

88.3 

AVERAGE 

64.02  ±0.50 

75.4  ±3.1 

*  Values  are 

REMARKS:  1. 

proportional  to  the  amount  of  contamination 

To  decontaminate,  three  men  used  brooms  and  one 
a  shovel. 

2.  517  pounds  of  gravel  were  removed  from  the  plot  by 

decontamination. 
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TEST- PLOT  DECONTAMINATION  SATA 


11  fey  1962 


EQUIPMENT  Vacuum  Cleaner 

Temperature  (°F) 

Air  56  Surface  54 
Median  Time  of: 

Contamination  1813 _ 

Decontamination  1950 _ 

Time  to  Decontaminate  85  min 


SURFACE  Macadam  (gO1  x  45*) _ 

Contamination  Level  14.0  10.7  jic/gm 
Deposition  Level  45.0  ±12-1  m fta 
Activity  Level  0.64  mc/fta 

Dose  Rate  to  Operator  68  mr/hr 

Effort  1.57 _ ran-hours/ 1000  ft9 

Number  of  Operators  1 _ 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Dec  on taml nation 
radiation 
level* 

Activity 

remaining 

(» 

5 

59.39 

0.48 

0.8 

10 

58.54 

0.17 

0-3 

20 

50.46 

O.67 

1-3 

30 

60.46 

0.51 

0.8 

AVERAGE 

57.21  dg.28 

0.8  ±0.2 

*  Values  are 
REMARKS:  1. 

2. 

3* 


proportional  to  the  amount  of  contamination 

150  pounds  of  sand  and  dirt  vere  removed. 

The  vacuum  cleaner  receptacle  vas  reading  400  mr/hr 
at  3  feet. 

Relative  humidity  vas  82$. 
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TEST-PLOT  DECONTAMINATION  DATA 


17  May  1962 


EQUIJWENT  Water  Hose  (35  pslg) 

Temperature  (°F) 

Air  82  Surface  90 
Median  Time  of:  ~ 

Cont&mination  0959 
Decontamination  1609 
Time  to  Decontaminate  66  min 


SURFACE  Macadam  (20 1  x  45') _ 

Contamination  Level  17.9  ±1.1  uc/@n 
Deposition  Level  1*4.3  ±2.7  gn/ft3 

Activity  Level  0.79 _ mc/ft3 

Dose  Rate  to  Operator  30-210  mr/hr 
Effort  1.22  man-hours/lOOO  ft3 
Number  of  Operators  1 _ 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Decontamination 
j  radiation 

level* 

Activity 

remaining 

<*) 

5 

61.38 

0.89 

1.4 

10 

61.07 

0.89 

1.4 

20 

63.66 

0.88 

1.4 

30 

64.17 

1.21 

1-9 

40 

61.02 

2.36 

1 

3-9 

AVERAGE 

62.26  ±0.68 

1 

2.0  ±0.5 

*  Values  are  proportional  to  the  amount  of  contamination 


REMARKS:  1.  357  gallons  of  water  were  used  in  the  decontamination 

(0.397  gai/ft3). 

2.  Wet  sand  and  dirt  were  removed  at  10-ft  intervals  by- 
shovel  . 


3.  Relative  humidity  was  52$. 
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TABLE  A-17 

TEST-PLOT  DECONTAMINATION  DATA 


11  May  1962 


EQUIPMENT  Corn  Broom 
Temperature  (°F) 

Air  60  Surface  59 

Median  Time  of: 

Contamination  1324 

Decontamination  1355 

Time  to  Decontaminate  lfe  min 


SURFACE  Concrete  (20*  x  60') _ 

Contamination  Level  15.7  ±0.7  jic/gm 
Deposition  Level  47.0  ±4.1  an/ft3 

Activity  Level  _ 0.75  mc/fta 

Dose  Rate  to  Operator  50-l60~  mr/hr 
Effort  0.50  man- hour s/1000  ft3 
Number  of  Operators  _ 2 _ 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

De c ontaminat ion 
radiation 
level* 

Activity 

remaining 

(*) 

5 

46.56 

1.13 

2.4 

12 

46.00 

2.04 

4.4 

19 

48.49 

1.91 

3-9 

26 

44.03 

2.41 

5.5 

33 

48.89 

1.25 

2.6 

4o 

48.86 

2.61 

5-3 

47 

41.19 

1.30 

3.2 

54 

49.83 

2.00 

4.0 

AVERAGE 

46.71  ±1.03 

3-9  ±0.4 

* 

Values  are  proportional  to  the  amount  of  contamination 


REMARKS:  1.  Eighty-eight  pounds  of  sand  and  dirt  were  removed  from  the 
plot. 


2.  Pickup  of  sand  vas  required  at  intervals  of  30  feet. 

3.  Relative  humidity  vas  81^6. 
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TEST-PLOT  DECONTAMINATION  DATA 


11  May  1962 

EQUIPMENT  Street  Broom  SURFACE  Concrete  120'  x  60') _ 

Temperature  (°F) 

Air  55  Surface  58  Contamination  Level  16.0  ±0.7  uc/gm 
Median  Time  of:  Deposition  Level  48.7  ±3.9  gm/fta 

Contamination  1103  Activity  Level  0.78  ~mc/fta 

Decontamination  1134  Dose  Rate  to  Operator  50  mr/hr 

Time  to  Decontaminate  20  min  Effort  0.56  man-hours/1000  ft3 

Number  of  Operators  2 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Decontamination 

radiation 

level* 

Activity 

remaining 

w 

5 

46.39 

1.88 

4.0 

12 

45.81 

2.85 

6.2 

19 

43.93 

2.76 

6.3 

26 

44.64 

1.71 

3.8 

33 

45.27 

2.89 

6.4 

4o 

44.84 

2.02 

4.5 

47 

45.39 

1.88 

4.1 

54 

49.56 

2.23 

4.5 

AVERAGE 

45.73  ±0.61 

5.0  ±1.1 

*  Values  are  proportional  to  the  amount  01'  contamination 


REMARKS:  1.  82  pounds  of  sweepings  were  removed  from  plot  area. 

2.  Relative  humidity  was  75 $■ 
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TABLE  A-19 

TEST-PLOT  DECOOTAMJNATION  DATA 


11  May  1962 

EQUIPMENT  Vacuum  Cleaner  SURFACE  Concrete  (20*  x  60') 


Temperature  (°F) 

Air  53 _  Surface  54 

Median  Time  of: 

Contamination  0928 _ 

Decontamination  103^ 

Time  to  Decontaminate  50  min 


Contamination  Level  17.7  ±1.1  pc/gm 
Deposition  Level  47.7  ±^.9  gm/ft2 
Activity  Level  0.84  mc/ft2 
Dose  Rate  to  Operator  48  .  mr/hr 
Effort  0.69  man-hours/lOOO  ft2 
Number  of  Operators  1 _ 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Decontamination 

radiation 

level* 

Activity  1 

remaining 
(*) 

5 

51.02 

0.67 

1.3 

12 

49.39 

0.60 

1.2 

19 

49.40 

0-90 

1.8  ; 

26 

49.13 

0.68 

1.4 

33 

51.07 

0.93 

1.8 

40 

50.99 

1.03 

2.0 

47 

50.01 

0.61 

1.2 

54 

51.25 

0.53 

1.0 

AVERAGE 

50.28  ±0.32 

1.5  ±0.1 

Values  are  proport i  ..  d  to  the  amount  of  contamination 


REMARKS:  1.  The  nozzle  of  the  vacuum  cleaner  had  a  rubber  pad 
fitted  to  make  close  contact  with  the  surface  and 
thus  provide  maximum  suction.  — 

2.  The  vacuum  cleaner  receptacle  was  reading  2.5  r/hr 

at  6  inches  after  one-half  of  plot  was  decontaminated. 

3.  Relative  humidity  was  85$. 
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TABLE  A- 20 


TEST-PLOT  DECONTAMINATION  DATA 
11  May  1962 


EQUIPMENT  Water  Hose  (35  pslg) 

Temperature  (°F) 

Air  58  Surface  57 
Median  Time  of: 

Contamination  1418 
Decontamination  1514 
Time  to  Decontaminate  40  min 


SURFACE  Concrete  (20*  x  60') _ 

Contamination  Level  16.0  ±0.7  uc/wn 
Deposition  Level  46.1  ±3.5  gm/fta 
Activity  Level  0.79  mc/fta 
Dose  Rate  to  Operator  60  mr/hr 
Effort  0. 56  aan-houra/lQOQ  ft3 
Number  of  Operators  1 _ 


Distance 
from  end 

lift) 


Contamination 

radiation 

level* 


Decontamination 

radiation 

level* 


Activity 

remaining 

w 


Values  are  proportional  to  the  amount  of  contain  nation 


REMARKS: 


1.  A  100-ft  garden  hose  with  a  ?/8-inch  bore  and  3/4-inch 
nozzle  was  used. 

2.  239  gallops  of  water  were  used  (0.199  gal/fta). 

3.  103  pounds  of  wet  sand  were  removed  from  the  plot. 

4.  Relative  humidity  was  73$< 
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If:.-' 


TABLE  A- 21 

TEST-PLOT  DECONTAMINATION  DATA 
18  May  1962 


EQUIPMENT  Com  Broom 

Temperature  (°F) 

Air  87  Surface  _ 

Median  Time  of: 

Contamination _ 1 

Decontamination _ 1 

Time  to  Decontaminate 


SURFACE  Asphalt  (20'  x  100*  1 
Contamination  Level  11.9  ±0.7 


___  Contamination  Level  11 
Deposition  Level  £9 

_  Activity  Level  _ 0 

_  Dose  Rate  to  Operator  _ 

min  Effort  0.60 _ man' 

Number  of  Operators  _ 


52 _ mc/fta 

60-250  mr/hr 
■hours/lOOO  ft3 


Distance 
from  end 
(ft). 


Contamination 

radiation 

level* 


Decontaminat ion 
radiation 
level* 

Activity 

remaining 

(*) 

1.12  3.1 

1.U9 

4.3 

1.96 

5.6 

3.03 

9.2 

3.44 

10.8 

3-27 

9.7 

3-72 

9-9 

3-13 

8.6 

3.82 

10.3 

4.65 

13.8 

5.32 

16.3 

9.2  ±1.2 

*  Values  are  proportional  to  the  amount  of  contamination 
REMARKS:  1.  Pickup  of  sand  was  required  at  intervals  of  SO  feet. 
2.  Relative  humidity  was  63/6. 
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TEST-PLOT  DECONTAMINATION  DATA 
8  May  1962 


EQUIPMENT  Street  Broom 


Temperature  (°F) 
Air  52  Surface 
Median  Time  of: 

Contamination  _ 

Decontamination  _ 

Time  to  Decontaminate 


1624 


IQ 


_  SURFACE  Asphalt  (20*  x  100') _ 

_  Contamination  Level  21.3  ±0.8  pc/gm 

Deposition  Level  46.9  ±2.2  gra/ft3 

_ Activity  Level _ 1.00  mc/ft3 

_  Dose  Rate  to  Operator  70-440  mr/hr 

min  Effort  0.47  man-hours/ 1000  ft3 
Number  of  Operators  2 _ 


Distance 
from  end 
(ft)  - 

Contamination 

radiation 

level* 

Decontamination 
radiat ion 
level* 

Activity 

remaining 

(*) 

5 

86 

1O.3 

12.0 

87 

10.5 

12.1 

90 

12.3 

13.7 

91 

14.1 

15.5 

1 

85 

14.6 

17.2 

50 

85 

11.6 

13.6 

60 

84 

16.5 

19.6 

;  70 

87 

17.8 

20.4 

80 

99 

15.4 

15.5 

90 

84 

14.9 

17.7 

95 

e2 

13-7 

16.7 

AVERAGE 

80  ±1 

15.3  ±0.8 

*  Values  are  proportional  to  the  amount  of  contamination 

REMARKS:  1.  Sweepings  were  removed  from  plot  area  at  intervals 
of  5°  feet. 


I 


6-4 
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TABLE  A-23 

TEST-PLOT  DECONTAMINATION  DATA 


2  May  1962 


EQUIPMENT  Vacuum  Cleaner 
Temperature  (°F) 

Air  71  Surface  75 
Median  Time  of: 

Contamination  1500 
Decontamination  1751 
Time  to  Decontaminate  114  min 


SURFACE  Asphalt  f20’  x  100') _ 

Contamination  Level  23.4  ±1.1  pc/gm 
Deposition  Level  27.5  ±0.7  gn/ft3 
Activity  Level  0.64  "mc/ft3 

Dose  Rate  to  Operator  95  mr/hr 
Effort  0. 95  man-houra/lOOO  ft3 
Nuatoer  of  Operators  1 _ 


# 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Decontamination 

radiation 

level* 

Activity  j 

remaining  I 

<*)  ; 

5 

50.29 

0.03 

0.0  | 

10 

56.31 

0.03 

0.0 

20 

46,85 

0.07 

0.1 

30 

55.34 

0.15 

0.3 

40 

61.54 

0.29 

0.5 

50 

44.17 

0.29 

0.7 

60 

39-67 

0.31 

0.8 

70 

53.31 

0.48 

0.9 

80 

'54.01 

O.63 

1.1 

90 

49.51 

0.86 

1.7 

95 

51.48 

0.94 

1.8 

AVERAGE 

51.13  ±1.83 

0.7  ±0.2 

Values  are  proportional  to  the  amount  of  contamination 


REMARKS:  1.  The  asphalt  surface  was  smooth  and  free  from  sand 
and  rocks. 


2.  Wind  velocity  was  7-12  mph. 
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TABLE  A- 24 


TEST-PLOT  DECONTAMINATION  DATA 


3  May  1962 


EQUIPMENT  Water  Hose _ 

Temperature  (°F) 

Air  76 _ Surface  70 

Median  Time  of: 

Contamination  1025 

Decontamination  1553 _ 

Time  to  Decontaminate  && 

Number  of  Operators  1 _ 


SURFACE  Asphalt  (20‘  x  100*) _ 

Contamination  Level  24.9  ±1.4-  fic/©n 

Deposition  Level  47.7  ±1.3 _ gm/fta 

Activity  Level  1.19 _ mc/ft3 

Dose  Rate  to  Operators  70-100  mr/hr 
Effort  4.44  (8  psl)  man-hours/ 1000  ft3 
Effort  1.25(35  psl)  man-hours/1000  ft3 


Distance 
from  end 
(ft) 

Contamination 

radiation 

level* 

Decontamination 

radiation 

level* 

Activity 

remaining 

(*) 

5 

78.35 

2.43 

3-1 

10 

79-68 

4.06 

5.1 

20 

79.47 

2.58 

3.2 

30 

80.43 

1.84 

2.3 

40 

78.33 

1.80 

2.3 

50 

115.47 

3.66 

3-2 

60 

79.60 

3.13 

3.9 

70 

80.12 

1.56 

1.9 

80 

77-71 

1.26 

1.6 

90 

75-62 

1.44 

1.9 

95 

75  50 

1.44 

1.9 

AVERAGE 

81.84  ±3.40 

2.8  ±0.3 

*  Values  are  proportional  to  the  amount  of  contamination 


REMARKS:  1.  The  flr.^t  15  ft  was  conducted  at  8  psi,  requiring  80  min 
and  108  gal  of  water  (0.36  gal/ft3).  Remainder  of  plot 
was  conducted  at  35  pel.  For  a  400  ft3  area,  30  min  and 
93  gal  of  water  (0.23  gal/ft3)  was  required. 


2.  Pickup  of  sand  was  req’iired  at  intervals  of  15  ft. 
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APPgggX  B 


methods  or  aiahsis 


i.  PmcBPAOE  or  Acnrnrt  Raumao.  * 

Percentage  of  activity  remaining  la  calculated  froa  each 
measurement  point  or  scan,  with  the  radiation  lntenalty  Measured 
over  the  contaminated  area,  R, ,  sad  the  intensity  Measured  after 
decootSMinatlon,  Rg ,  corrected  for  decay  to  the  tine  of  the  con¬ 
taminated  plot  aeaaureaent.  As  the  magnitude  at  current  emitted 
frca  the  detecting  element  is  directly  proportional  to  the  radi¬ 
ation  intensity,  the  current  Measurements  were  used  to  calculate 
the  percentages,  figure  1  is  a  typical  set  of  X-T  curves  recorded 
in  the  field.  The  area  gt aerated  under  the  cummt-veraus -distance 
graph  when  the  test  plot  was  scanned  is  directly  proportional  to 
the  average  radiation  intensity  across  the  test  plot.  Percentage 
of  activity  remaining  was  calculated  in  both  cases  hy 

$  activity  remaining  -  A  -  Ss_  0-00)  (l) 

Ri 

II.  AVERAGE  PEROMTAfflE  CT  ACTIVITY  MBHUKHO. 

The  average  percentage  of  activity  remitting  over  a  test 
plot  ms  calculated  as  an  arithmetic  mean  of  the  individual 
aeaaureaent  points  or  scans. 


I-J L*  (2) 

Where:  1  a  number  of  points  or  scans. 

HI-  arAHDARD  DBVIATIOH  C 1  ACTIYITT  REHAHI*}. 

The  standard  deviation  about  the  calculated  average  per¬ 
centage  of  activity  remaining  was  calculated  from  the  equation 

• .  ysajjzpaa:  (3) 

However,  when  using  data  obtained  from  scans,  the  standard  devi¬ 
ation  waa  calculated  by  dividing  the  above  equation  by  /¥7  This 
is  permissible  as  the  radiation  equivalent  data  froa  scans  are 
average  values. 
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Background  Sean  (3«IO**) 


Sean  of  DaeuntamHatod  Plot  (3«10**> 

Figure  B  •  Typical  X-X  Recordings  of  Scan  Information 
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iv.  cognaacK  ggrrama. 

All  confidence  Interval®  presented  in  this  report  are  at  a 
confidence  level,  for  point  measurement  data,  the  confidence  Interval 
1®  1.645  tlaes  the  standard  deviation.  The  confidence  Internal  for 
averages  of  scanned  data  was  calculated  by  Multiplying  the  Modified 
standard  deviation  by  the  suitable  value  taken  froa  a  table  of 
student's  t  distribution.  Following  are  the  t  values  for  9 Ojt  con¬ 
fidence  level  used  for  the  various  umbers  of  scans  encountered  in 
this  series: 


Bu^b***  gf 

4 

5 

6 

7 

8 

9 

10 

11 

V.  SAMPLE  PAM  DMA. 


Percentiles  of  t 

2.35 

2.13 

2.0Z 

1.94 

1.90 

1.86 

1.83 

1.81 


The  averages  sad  standard  deviations  given  for  the  aass 
level  and  specific  activity  of  sand  were  calculated  froa  equations 
(l),  (2),  and  (3)  for  point  aeasureaente . 


VI.  MODEL  FOR  RAJIATI05  PROM  ADJACBff  AREAS. 

The  Bet hod  for  eat lasting  the  effect  of  decontamination  of  an 
immediately  adjacent  area  was  based  on  radiation  Intensity  ratios 
expected  froa  various  sices  of  rectangular  (ureas.  These  ratios  are 
presented  In  tabular  fora  In  1DL-TR-11.  The  procedure  Is  to  deter¬ 
mine  froa  the  tables  the  factor  of  radiation  expected  froa  a  certain 
size  area.  Froa  this  value,  the  factor  of  a  subarea  that  has  been 
decontaminated  Is  subtracted.  The  result  Is  the  expected  radiation 
factor  for  IOC#  decontamination  of  the  subarea.  Since  this  was 
usually  not  the  case,  the  percentage  of  activity  remaining  times 
the  subarea  factor  must  be  added  back  Into  the  resulting  factor. 
Where  shielding  of  earth  is  applicable,  the  factor  that  Is  added  to 
the  result  must  be  further  modified. 


For  example,  suppose  the  radiation  Intensity  reduction  is  to 
be  determined  at  the  center  of  one  side  of  a  40-foot  square  test  plot. 
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of  which  the  one-half  next  to  the  observer  has  a  regaining  ac¬ 
tivity  of  20$  -  the  resulting  factor  uiay  be  determined  as  follows: 

1.  Factor  for  UO  foot  square  -  2(3.580)  »  7.l60 

2.  Factor  for  1*0-  by  20-foot  area  ■  2(3.  lW*)  ■  6.288 

3*  Resulting  factor  from  100$  decontamination  »  7.I6O  - 

6.288  •  0.872 

1*.  Factor  from  decontaminated  area  -  (6.288)  (0.20)  »  1.258 

5.  Resulting  factor  -  0.872  ♦  I.258  -  2.130 

6.  Percentage  radiation  remaining  ■  (10°)  *  29.7^ 

To  extend  the  above  example  to  include  an  0.7  shielding  factor  from 
the  decontaminated  area,  the  final  solution  would  be 

Percentage  radiation  remaining  -  (“»)  -  2*-5* 


VII.  IRFIHITE  FIELD  CALCULATION. 


To  determine  the  effectiveness  of  the  decontamination  of  a  spe¬ 
cified  area  in  an  infinite  fallout  field,  certain  assumptions  were 
made  to  simplify  the  calculation.  It  was  assumed  that  all  radiation 
received  at  a  point  was  from  an  area  within  a  100-foot  radius  about 
that  point,  and  that  there  was  no  attenuation  or  scattering  by  the 
air.  The  radiation  intensity  factor  at  the  center  of  this  area  vat. 
22.029.  The  radiation  factor  of  any  decontaminated  area  may  be 
subtracted  from  the  circle's  factor  ar.d  from  the  percentage  of 
remaining  radiation  calculated. 
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APPENDIX  C 


BUILDUP  COMPLEX  TEST 


I.  MEASUREMENT  POINTS. 

The  positions  where  radiation  measurements  were  taken  are 
given  In  figures  C.l,  C.2,  and  C.3*  All  measurements  were  taken 
with  a  "cutle-ple"  at  a  height  of  3  feet  above  the  ground,  roof, 
or  building  floor.  Tables  C.l,  C.2,  and  C.3  give  radiation  meas¬ 
urements  taken  at  the  points  Illustrated  in  the  correspondingly 
numbered  figures.  Table  C.b  eumaerizes  decontamination  times 
and  dose  rates  during  the  complex  operation. 


Figure  C.l  -  Location  of  Reading  Stations  on  the  Complex 
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TABLE  C.4 


♦Decontamination  operations  stopped  because  of  rain  after  completing  approximately 
one-third  of  the  strip.  Decontamination  completed  next  day. 

♦♦Croeswind  blowing  sand  into  the  turf;  only  swept  one-half  Qf  the  driveway. 


^TBPff  ? 

Pftjx*  wnraicg  PROGRAM 

Health  phytic#  activities  during  the  spring  eerie*  of  decoctaalra- 
tloa  teats  were  essentially  a  continuation  of  the  previously  reported, 
activities  In  connection  with  the  cold-veather  decontamination  tests. 
Differences  were  encountered,  however.  In  that  the  aamiai  character  of 
the  decontamination  techniques  and  the  somewhat  higher  concentration 
of  fallout  simulant  used  led  to  higher  personnel  exposures  and  more 
stringent  health  physics  control. 

I.  FRB-TBT  SURVEY. 

Upon  arrival  at  Caap  McCoy  one  of  the  first  task*  accomplished 
was  the  counting  of  samples  taken  from  some  of  the  areas  that  were 
highly  contaminated  during  the  winter  tests.  It  was  found  that  the 
radiation  level  of  some  of  these  areas  was  as  high  as  three  times  the 
background  radiation  level.  To  further  check  this  residual  activity, 
and  as  a  natter  of  routine,  a  survey  was  nude  In  the  hot  cell  which 
contained  some  equipment  used  during  the  winter.  In  the  coarse  of  this 
surrey,  It  was  found  that  some  of  the  equipment  was  still  highly  con¬ 
taminated  -  one  10-ml  beaker  which  had  been  used  in  the  Lu14°  dilution 
process  still  read  greater  than  20  ar/hr  through  the  beaker  side. 

This  beaker  was  washed  and  the  resulting  solution  shipped  to  General 
pjmamics/Fart  Worth  for  analysis.  Results  Indicated  the  presence 
at  Eu18*,  Eu*84,  Ce*4X,  Fa14" ,  and  others,  all  resulting  from  the 
Irradiation  of  minute  quantities  of  Impurities  In  the  lantbamm. 

While  the  presence  of  these  Impurities  led  to  slgilflcant  long-lived 
contamination  of  articles  used  In  handling  the  undiluted  La148  samples, 
the  final  product  of  the  simulant  plant  contained  the  impurities  In 
such  a  diluted  fora  that  noticeable,  but  not  significant,  contamination 
remained  after  the  In14*  had  decayed.  It  was  therefore  concluded  that 
a  long-term  radioactive  contamination  problem  would  exist  only  Inside 
the  hot  cell  at  the  simulant  plant. 

A  re-survey  at  the  floor  in  the  office  area  of  Bldg.  kk7  revealed 
several  more  spots  of  fixed*  Cs1*7  contamination.  These  were  eliminated 
by  removing  the  top  layer  of  concrete  from  the  floor  In  the  vicinity 
of  the  spots.  Shmars  taken  from  the  subject  floor  area  after  decontam¬ 
ination  exhibited  disintegration  rates  from  9  to  23k  dpm  per  150  caP. 

II.  LAlJt0  SklTMUCra. 


Health  physics  personnel  acted  as  escorts  for  transfer  at 
activated  lanthanum  from  Argnnne  Rational  laboratory  to  Camp  McCoy 
on  .1 ,  7,  15,  and  22  May  1962. 


79 


The  La140  «u  transported  In  the  irradiation  can  Inside 
a  Bureau  of  Explosives  approved  transfer  cash  having  6-in. -thick 
lead  vails.  During  transfer,  radiation  dose  rates  aeaaured  2  Inches 
frca  the  exterior  surface  of  the  cask  ranged  free  125  to  170  nr/hr. 

The  truck  used  for  these  transfers  vas  properly  posted  and 
dose  rates  in  the  truck  cab  never  exceeded  1.5  nr/hr. 

III.  HOT-CELL  AMD  SDtULAHT-PLAHT  OPERATION. 

Immediately  upon  the  arrival  of  the  La140  at  Ceap  McCoy  on  the 
dates  noted  In  the  preceding  paragraph,  hot  runs  were  aade  in  the 
hot  cell  and  slnulant  plant.  During  the  hot-cell  operations,  dose 
rates  vere  fro*  150  r/hr  at  6  Inches  to  500  r/hr  at  3  Inches  over 
the  top  of  the  open  cask,  130  to  150  mr/hr  at  the  face  of  the  hot 
cell,  30  to  4  5  nr/hr  at  the  operator's  position,  and  2.5  to  13 
r/hr  at  the  hot-cell  door  (son-shielded) .  During  slaulant  -  plant 
operations,  radiation  dose  rates  vere  6  to  10  r/hr  at  the  body 
position  during  the  La140  lance  change,  5  to  50  r/br  at  the  La14r 
lance  handle,  100  to  135  r/hr  along  the  La140  lines,  lkO  to  350 
nr/hr  at  the  empty  pan  conveyor  loading  position,  and  6  to  22 
r/hr  at  locations  where  persons  worked  (sax). 

IV.  TEST-PLOT  0PERATI0H3. 

Health  ^nyslca  personnel  monitored  and  assisted  with  all 
operations  involving  the  distribution  of  fallout  simulant  and 
the  subsequent  decontamination  of  the  areas  involved. 

In  general,  the  highest  personnel  exposure  rates  were  en¬ 
countered  during  transfer  of  the  radioactive  sand  from  the  mixer 
truck  to  the  spreaders  and  during  operation  of  the  spreaders. 

Dose  rates  were  as  high  as  50  nr/hr  during  the  transfer  and  as 
high  as  900  mr/hr  during  the  spreading.  Dose  rates  to  the  driver 
of  the  mixer  truck  were  as  hi gh  as  kOO  nr/hr.  Dose  rates  at  the 
sides  of  the  test  plots  (scanner  operator’s  position)  were  as 
high  as  100  nr/hr,  and  dose  rates  to  the  decontamination- equip¬ 
ment  operators  ranged  from  kO  to  300  nr/hr. 

V.  COMPLEX-AREA  OPERATIOKS. 


During  blending  of  the  slnulant  and  transfer  of  the  sim¬ 
ulant  from  the  mixer  truck  to  the  spreaders,  dome  rates  at  the 
mixer  controls  ranged  from  2  to  2.5  r/br.  In  the  cab  of  the  mixer 
truck  the  dose  rate  was  800  mr/hr. 

After  the  entire  complex  bad  been  spread,  the  dose  rates 
above  the  plot  were  from  150  to  200  nr/hr.  The  first  decontamination 
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operation,  vetoing  down  the  building  roof,  Involved  dose  ratM  to 
the  operator  of  50  to  60  ar/hr.  The  secood  operation,  shovel- 
*  craping  an  area  extending  out  to  10  feet  from  the  building  aides. 
Involved  dose  rates  to  the  operators  of  80  to  137  nr/kr.  The 
last  operation,  garden-tractor-plovlng  the  resaining  area.  In* 
rolved  dose  rates  to  the  tractor  operator  of  20  to  60  ar/hr. 

7i.  combol  cr  ngagrigg  jgp  ccmtaxputtom. 

In  order  to  alnlalse  the  possibility  of  Ingestion  of  radio¬ 
active  mate-  ial  by  personnel  Involved  la  the  test  operations, 
eating  vs  prohibited  1”  the  si aul ant-plant  building  sod  In  the 
test  areas,  tanking  ass  not  possible  whenever  air  contamination 
vs  present  or  suspected,  since  respirators  were  required  In  such 
Instances. 

Air  ssaples  were  collected  during  each  hot-cell  and  simulant- 
plant  operation.  These  ssaples  were  collected  Inside  the  slaulant 
plant,  at  the  slmlant-plant  exhaust  stack,  and  ft  the  any  was 
hall  situated  about  100  yards  west  at  the  slaulant  plant.  Results 
of  the  ssaples  collected  at  these  locations  Indicate  that  moderate' y 
high  levels  (a  2.7  x  IQ”*  uc/cc)  of  I*1 40  contamination  were 
present  In  the  air  Inside  the  simulant-plant  building  during  each 
hot  run.  Semples  collected  at  the  any  was  ball  Indicate  that 
the  large  dilution  factors  present  at  the  exhaust  stack  were  suf¬ 
ficient  to  prevent  any  significant  amount  of  la140  contamination 
from  reaching  the  mess  hall.  The  mess-hall  air  samples  contained 
a  marlm  of  1  puc/m  gross-beta  activity  (at  Ti>1000  hr),  while 
background  six  samples  collected  up  to  mil  cl  from  the  simulant 

plant  contained  a  maximum  of  1  mic/W*  g’rs  .-beta  activity  (at 
m  170  hr). 

Personnel  contamination  was  again  controlled  by  the  mandatory 
we  of  aatlcontaml nation  clothing  and  equipment  by  all  persons 
entering  the  simulant  plant  or  working  on  or  around  the  test  plots. 

A  change  room  sod  decontamination  shower  were  set  up  at  the  Health 
Physics  Building,  and  s  shoe -washing  station  was  established  at 
the  "hot"  entrance  to  the  change  area.  Ia  spite  of  these  pre¬ 
cautions,  several  Instances  of  skin  and  hair  contamination  were 
discovered  at  the  monitoring  station  In  the  change  room.  Bene 
of  these  cases  Involved  hatardmw  levels  of  contamination  and 
all  were  successfully  decontaminated  by  washing* 

Access  to  all  contaminated  test  plots  and  areas  was  controlled 
through  the  use  of  barricades,  rope  Perriera,  radial; lan-haxard  signs 
and  "off -limits"  signs.  There  were  only  s  fen  violations  of  these 
controls,  none  of  which  resulted  it  personnel  exposure  or  contam¬ 
ination. 
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VII.  PERSONNEL  MONITOR IHO. 


Control  of  personnel  exposures  v&s  accomplished  by  the  use  of 
film  badges  and  pocket  dosimeters.  Doses  to  all  personnel  were 
kept  under  the  3 -ran- per- quarter  limit,  as  shown  by  the  exposures 
to  the  various  groups: 


Group 

GD/FV  personnel 
MDL  personnel 
Local  employees 
Visitors 


Exposure  (nr) 
655  -  2970 
265  -  9*0 
171-660 
0  -  *3 


Additional  personnel  monitoring  was  accomplished  through  the 
use  of  pre-operatlonal  and  post -operational  urine  samples.  These 
were  collected  at  Camp  ItcCoy  and  sent  to  GD/FV  for  routine  bloassay. 
Results  of  these  analyses  Indicate  no  significant  uptake  of  la140 
by  any  of  the  persons  monitored.  Pre-operatlonal  urine  samples  from 
permanently  assigned  personnel  ranged  from  50  to  360  dpm/liter  (0,7 
activity),  with  an  average  of  196  dpm/liter;  post -operational  urine 
samples  ranged  fr~®  27  to  700  dpo/llter,  with  an  average  of  280 
dpa/llter. 


VII.  ENVIRONMENTAL  RADIOACTIVITY  MONITORING. 


As  a  continuation  of  the  on-site  and  off-site  environmental 
monitoring  programs  Initiated  In  connection  with  the  cold-weather 
series,  three  sets  of  monthly  environmental  samples  were  collected 
during  and  after  the  current  test  scries.  The  sampling-station 
locations  remained  unchanged  (Figures  D.l  and  D.2)  and  the  sample 
types  were  similar,  although  several  water  samples  were  collected 
in  the  last  three  sets  where  only  snow  and  Ice  were  available 
during  the  winter. 

Analysis  of  these  samples  of  air,  soil,  water,  and  vegetation 
Indicates  some  variation  -  probably  due  to  nuclear-weapon  testing, 
but  no  evidence  of  significant  levels  of  La140  contamination  from 
the  NDL  test  program.  Tables  D.l,  D.2,  D.3,  D.4,  and  Figure  D.3 
give  the  results  of  analysis  of  the  environmental  samples  collected 
In  and  around  Camp  McCoy  In  April,  May,  and  June  1962. 

IX.  POST-TEST  ACTIVITIES. 


Following  the  cessation  of  test  activities,  all  tools  and 
equipment  were  decontaminated  or  allowed  to  decay  to  acceptable 
lerels  before  they  were  returned  to  the  Camp  McCoy  authorities. 
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me  i  mm 


STATION 

LOCATION 

SAMPLE  TYPES 

LA 

WYEV1LLE 

CREEK  WATER.  SOIL  SUB-SOIL,  VEGETATION 

LB 

HACK  RIVER  FALLS 

RIVER  WATER.  SOIL.  SUB-SOIL,  VEGETATION.  AIR 

IUA 

TOMAH  LAKE 

LAKE  WATER.  SOIL,  SUB-SOIL.  VEGETATION 

H4 

WILTON 

CREEK  WATER.  SOIL.  SUB-SOIL,  VEGETATION 

IWC 

TOMAH 

DRINKING  WATER.  AIR 

m-A 

SPARTA  LAKE 

LAKE  WATER.  SOIL.  SUB-SOIL.  VEGETATION 

IILB 

SPARTA 

DRINKING  WATER.  AIR 

IV-A 

MELROSE 

RIVER  WATER.  SOIL,  SUB-SOIL.  VEGETATION 

IV-8 

CATARACT 

CREEK  WATER,  SOIL,  SUB-SOIL,  VEGETATION 

KENDALL 

AIR 

Figure  D.2  -  Off- 

Site  Environmental  Sampling  Locations 
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TABLE  D-3 


RADIOACTIVE  CONTENT  OP  VEGETATION  SAMPLES 
[*i*io/gm  (ash)] 


Station 


April 


May 


Juna 


I-A 
I-B 
I-C 
II -A 
II  -B 
II  -C 
III-A 
III-D 
IV -A 
IV -B 
IV -C 


6393.17 
7376.61 
5846.31 
3439.11 
682.55 
5175.95 
827.31 
173. 39 
429. 34 
1672.16 

7886.99 


i; 


t  £6-52 

J  87.93 

*  58.OO 

*  40.20 

*  19.93 

*  94.51 

*  22.70 

*  43.22 

*  58.96 

*  30.75 

*  70.59 


1194.46 

1364.26 

1839.65 
2389.59 
1108.05 
1172.38 
1455.55 
1096.93 

869.96 

3304.65 
2896.40 


2  20.95 

*  28.47 
t  33.83 

*  50.28 

*  25. 35 
1  31.91 

*  22.62 

*  15.20 

*  17.53 

*  44.28 

*  40.49 


598.78 

1333.13 

1109.20 

641.87 

823.85 

1949.22 
945.26 

1088.80 

1961.23 

670.16 

1062.27 


*  29. 

*  27. 

*  22. 
*  21. 

*  36. 

*  23. 

*  24. 

*  32. 
|  19. 

T  07 


Average  4445.72  *  53.03  T  1699.26  '*  30. 08  '1107.62  *  26.48 


TABLE  D-4 

RADIOACTIVE  CONTENT  OK  WATER  SAMPLES 
_ (imc/llter) _ 


Station 


April 


May 


June 


I-A 

30.02 

* 

18.28 

114.87 

+ 

21.21 

90.79 

*  21.14  | 

I-B 

18.76 

+ 

18.11 

49.55 

± 

17.98 

38.13 

*  17.46  j 

!  I-C 

1  11.84 

± 

20.54 

15.77 

± 

17.:  8 

0 

*  18.71 

!  1I-A 

'  3.74 

* 

18.76 

38.53 

t 

18.13 

37.86 

*  19.02  ! 

II -B 

7.27 

± 

18.47 

281.53 

f 

24.85 

3.87 

*  18.63  ; 

II-C 

7.39 

* 

ia.i4 

19.  39 

t 

18.19 

12.41 

*  19.65  i 

II -D 

3.^3 

* 

17.69 

21.53 

± 

18.14 

6.71 

*  16.61  1 

III-A 

i  22.52 

± 

17.97 

10.90 

± 

20.51 

0 

*  18.14 

III-B 

0 

± 

23.45 

— 

-- 

0 

*  18.08 

III-C 

!  32.18 

± 

18.55 

11.06 

+ 

20.29 

i7.  34 

*  17.06 

III-D 

:  25.54 

* 

17.94 

36.84 

± 

18.68 

16.86 

*  15.65 

IV -A 

30.27 

* 

18.52 

163.38 

i 

18.74 

69.17 

*  18.33 

IV -B 

10.88 

* 

18.49 

36.33 

± 

17.94 

0 

*  16.94 

IV -D 

'  10.97 

± 

17.92 

15.00 

± 

18.92 

17.76 

*  17.00 

IV -E 

7.27 

* 

17.69 

10,82 

* 

19.95 

3.60 

*  18.36 

Average 

(  14. 82 

+ 

18.70 

58.96 

± 

19.  34 

20.97  *  18.06 
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(c)  Vegetation  Samples  (Ash) 
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(4)  Water  Samples 
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Figure  D-3  (Cont'd)  -  Radioactivity  of  Environmental  Sample- 8 
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Buildings  and  areas  contaminated  In  tbs  course  of  the  test 
program  remained  posted  and  barricaded  until  the  contaminating 
material  had  been  removed  or  had  decayed  to  acceptable  limits. 

As  of  13  June  1962  analysis  of  the  smear  —pies,  soil  samples, 
and  surveys  showed  that  with  the  exception  of  the  simulant -plant 
building,  all  buildings  and  areas  could  be  returned  to  normal  use. 
The  simulant  plant,  however,  contained  a  quantity  of  La?-40  con¬ 
taminated  sand  and  residual  radioactivity  in  significant  amounts. 
This  building  was  therefore  locked  and  posted  with  "radiation  area" 
signs  and  the  key  given  to  the  Post  Engineer  at  Camp  McCoy. 

Moderate-level  radioactive  vaste  removed  from  the  buildings 
and  areas,  such  as  contaminated  sand,  was  buried  in  a  locked, 
controlled -access  area. 
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